The response of adenosine 3',5'-monophosphate to norepinephrine in the hypothalamus and pineal organ of female rats in proestrus or diestrus.
The response of cAMP to norepinephrine (NE) was measured in hypothalamic tissue and pineal glands of cycling female rats killed on the mornings of proestrus and diestrus (in 4-day cycles) or diestrus II (in 5-day cycles). The results from 4- or 5-day cycles were similar in all cases. The report of Weiss and Crayton that the response of adenylate cyclase in pineal homogenates to NE is reduced on proestrus was confirmed, and a similar but lesser reduction was also detected with intact pineal glands incubated in vitro. Chopped hypothalamic tissue incubated in vitro revealed a greater response of cAMP levels to NE on proestrus compared to diestrus in the anterior hypothalamic-preoptic area, but no significant changes in the middle or posterior hypothalamus. In an effort to reproduce the changes noted on proestrus, ovariectomized animals were injected with estradiol benzoate for 2 days, but no effects of the treatment on the cAMP response to NE were found. If the animals were also given reserpine, however, the estrogen was effective in reducing the response of pineal adenylate cyclase to NE. Possible explanations for these results and the potential significance of alterations in NE receptor systems for the control of gonadotropin release are discussed.